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(57) Abstract: An edge of a filter cloth (16) is joined to a bead member (12), which has flaps (13, 14) anbracing a reinforcing 
fabric part (15) which is attached to the filter cloth. The bead member (12) also has a flap (17), with an included space (18), whkh 
provides a sealing surface with a "C shaped edge retaining channel member (10). The bead (12) is wider than the slot (1 1) of channel 
member (10). but smaller than the internal diameter theieo£ Two "C sh^)ed conical members may be carried back to back, or four 
embocfied in a member (40), for assembly between filter pands. In a variant, the bead member is elliptical so that it can be inserted 
into a channel in one orientation, and held after rotation through 90**. This bead member may contain a rigid core. 
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Improved Retention of Filter Elements 
This invention relates to improvements in the retention of filter 
elements, particularly to apparatus for retaining and tensioning the edges 
of filter cloths as used on drum, pan or disc fitters. 
5 EP-A-0,888,801 discfoses a filter belt edge structure having an 

edge strip and a track portion or edge bead integrally formed therewith. 
The edge strip has a slot extending into the strip from the free edge 
parallel to the plane of the strip, dividing the free edge region of the strip 
into a pair of superposed flaps, between which the edge region of the 
10 filter cloth is received and joined to the flaps by thermal or acoustic 
welding and/or stitching 

a 

In WO97/24170 tubular edge beads or retaining bodies are 
provided on the edge regions of the filter cloths and are received in 
slotted tubes, which are retained In the side frame members of a filter 

15 panel. The edge beads are of resilient material and are shallow so that 
they can be easily deformed to enter the slotted tubes, but are usually 
inserted into the tubes from one open end. In WO 00/04975, a frame 
member for filter panels comprises an extruded body formed with a 
plurality of grooves with access slots, which are narrower than the 

20 diameters of the grooves into which compressible edge beads formed on 
edge strips are inserted. The edge strips are generally similar with a 
different cross-section of bead to those described in EP-A-0,888,801 but 
in general they are similar, being cut to provide superposed flaps between 
which the edge of the filter cloth can be introduced, and secured by 

25 . adhesive, thermal or ultrasonic welding and/or stitching. 

In practise, however it has been found that the seal between the 
bead and the slotted channel is not watertight so that particles of the 
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filtrate can enter the tube. The particles, which thus lodge themselves in 
the tube, are difficult to remove by washing, so that after several filtration 
cycles the removal and replacement of the bead, by pulling out from the 
slotted tube becomes very difficult. The tube may be damaged (for 
5 example by forcing the edges of the slot so far open they cannot be 
sufficiently closed again) and need to be replaced. 

When the bead is welded to the edge strip, an area of the strip is 
exposed between the filter cloth and the slotted tube. When subjected to 

ft 

high slurry pressures particles damage the cloth strip weld leading to pin 
1 0 .hole damage to the weld and ultimately to weld failure. 

ft 

An object of the invention is to provide apparatus for retention of 
filter elements which will effectively prevent access of filtrate particles to 
the slotted tube, and whereby the filter cloth can be removed and 
replaced without substantial risk of damage to the slotted tubes, 

15 In accordance with the invention, apparatus for retention of filter 

elements comprises a cavity mounted in or forming part of the frame 
member for supporting a filter element, and an extruded bead member 
attached to an edge of a filter cloth, wherein the bead member is profiled 
to provide a sealing surface which forms a seal with the edges of the slot 

20 of the slotted cavity when the filter cloth is subjected to tension. 

The sealing surface can be provided by a lip provided by the bead 
profile, and the cavity by a slotted tube. 

The bead may be extruded onto a cloth strip, so that the bead 
material forms extensions substantially covering each face of the cloth 

25 strip and the main body of the bead is formed on one edge of the strip. 
The lip may be provided by a flap separated from the extension covering 
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the face of the strip opposing the flap by a channel and extend in the 

■ 

same general direction as the extension from the main body of the bead. 

The bead preferably has a diameter sufficient to cause it to be 
retained by the slot of the slotted tube^ being significantly larger than the 
5 width of the slot, but is also preferably less than the internal diameter of 
the slotted tube so that when placed under tension the bead can be 
drawn into the slot to exert sealing pressure on the flap. 

■ 

The filter cloth may be attached by welding, adhesive or stitching 
to the side of the extension covering the cloth strip opposite to the 
1 0 channel and lip so that the cloth is gripped by one jaw of the slot of the 

* 

slotted tube. 

.A preferred embodiment of retentipn arrangement for a filter 
element in accordance with the invention will now be described by way of 
example with reference to the accompanying drawings wherein: - 
1 5 Figure 1 is a sectional view of a retention arrangement for a filter 

element according to the invention, not subject to tension; 
Figure 2 Is a sectional view of the same retention arrangement as 

Figure 1 , wherein the filter element is under tension; 
Figure 3 is a sectional view illustrating the back-to-back mounting of 
20 slotted tubes forming part of such retention arrangements, 

on a frame member separating two adjacent panel filters or 
like devices; 

Figure 4 is a sectional view of a variant embodiment; and 
Figure 5 is a sectional view of a frame member is a disc filter between 
25 disc segments, e.g. as in WO 00/04975, with retentional 

arrangements according to the invention. 
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As shown in Figure 1 a retention arrangement according to the 
invention comprises a slotted tube 10, of steel or resilient plastics 
material, having a slot 1 1 extendirig along one side thereof. A bead 1 2 of 
resilient material is received within the slotted tube 10, the bead 12 
5 having a diameter greater than the width of the slot 11 in its relaxed 

* 

state, and significantly less than the internal diameter of the tube 10. 
The bead 12 is substantially of circular cross section but is formed with a 
pair of extensions 13, 14 which embrace a reinforcing strip of textile 

•a 

fabric 15 one extension being secured by means e.g. of welding, 
10 stitching, adhesion or extrusion of the bead onto the edge of the strip 15 
to each side of the strip 1 5 to substantially completely overlie strip 1 5 on 
both sides. 

The edge of a filter fabric 1 6 is stitched welded or adhered to the 
outer side of one of the extensions 13, so that the filter fabric 16 is 
1 5 securely attached to the bead 12. 

The bead 12 further comprises separated from the other said 
extensions 14 and flexible flap 17 separated from the extensions 13, 14 
and fabric strips 15 by a channel 18. 

The function of this flap 1 7 is best shown in figure 2 wherein the 
20 arrangement is shown as subject to tension acting from the left of the 
drawing on the filter fabric 1 6, wherein the tension pulls the bead into the 
slot 1 1 , and forces the flap 1 7 into engagement with the outer face of the 
extension 14 to thereby provide a seal. 

The benefits of this arrangement are that improved sealing is 
25 provided preventing entry of liquor or filtrate into the tube 1 0 as the filter 
cloth is attached to both the beading and the cloth strip. Any material 
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will enter the channel 1 8, and be expelled by variation in the tension of 

■» 

the lip 1 7 causing material to be forced OLrt of the channel 1 8, 

In previous devices, such as WO 97/24170, slurry could enter the 
tube and was then difficult to remove and the particles would build up 
5 inside the tube making insertion and removal of the beading difficult. The 
tubes often of metal and welded to the machine frame needed to be 
replaced. With the invention this problem is mitigated. Further, due to 
the Fig. 1 arrangement, only filter cloth 16 is, exposed to the slurry during 
operation which prevents the slurry from coming into contact with the 
10 cloth strip, the beading or the weld, thereby preventing pinhole damage 
even at high pressures. 

Figure 3 shows a back to back arrangement of two slotted tubes 
1 0a, 1 0b welded together at 20 and connected by a bar 2 1 to which both 
tubes 10a, 10b are also welded. 
1 5 Each slotted tube 1 0a, 1 0b will receive a bead structure as shown 

in figures 1 and 2 so that a frame member is provided to support adjacent 
filter panels in a drum, disc or segmented filter apparatus. 

Figure 4 shows a variant embodiment wherein the filter cloth 30 is 
received between flaps of a web 31, which is in turn connected to a 

» 

20 sealing element 32, of suitable resilient material, and elliptical cross- 
section. This provides a sealing surface 33 which engages with a 

» * 

shoulder 34 of a channel sectioned member 35 in which the element 32 
is received. As shown by broken lines, the element 32 can easily be 
inserted into the channel member, then rotated through 90° to engage 
25 with the shoulder 34, being ''jammed" into the position shown in full 
lines, to resist tension acting on the element 32 via the web 31. The 
element 32 has a rigid core, e.g. of metal reinforcement, which can be in 
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the form of a flat bar, oriented in tlie direction of the major axis of the 
element 32 and longer than the width of the mouth of the channel 
member. 

Figure 5 shows the use of retention elements in accordance with 
5 the invention; as applied to a frame member 40 dividing sector panels SI, 
52 of a rotary disc filter. The frame member 40 itself comprises a 
plastics or rubber body having a central bore in which a reinforcing metal 
tubular member 50 is received. The frame member 40 is a moulding or 
extrusion provided with four narrow-mouthed channels 41 , 42, 43, .44 In 
10 which are received edge bead arrangements 45, 46, 47, 48 attached to 
the edges of four filter cloths 1 6 one of which is provided on each face of 
the panels 51, 52 for retention in the channels 41 to 44. The 
arrangements 45 to 48 are each substantially as described with reference 
to Rgures 1 and 2. 

'5 is of course to be understood that the Invention is not Intended 

to be restricted to the details of the above embodiments which are 
described by way of example only. 
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CLAIMS 

IMPROVED RFTFMTIQN OF FILTER ELEMENTS 



1, Apparatus for retention of filter elements comprising af 
5 slotted cavity mounted in or forming part of the frame 

member for supporting a filter element, and an extruded 
bead member attached to an edge of a filter cloth 
wherein the bead member is profiled to provide a sealing 
surface which forms a seal with the edges of the slot of 
10 the slotted cavity when the filter cloth is subjected to 

tension. 

2. Apparatus according to claim 1, wherein the sealing 

surface is provided by a lip provided by the bead member 
profile, and the cavity is provided by a slotted tube, 

15 3. Apparatus according to claim 2 wherein the bead is 

extruded onto a cloth strip so that the bead material 
forms extensions substantially covering each face of the 
cloth strip and the main body of the bead Is formed on 

■ 

one edge of the strip. 

20 4. Apparatus according to claim 2, wherein the lip Is 

provided by a flap separated from the extension covering 
the face of the strip opposing the flap by a channel and 
extends in the same general direction as the extension 
from the main body of the bead. 

25 5. Apparatus according to any preceding claim wherein the 

bead has a diameter sufficient to cause it to be retained 
by the slot of the slotted tube, being significantly larger 
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tban the width of the slot, and is also less than the 
internal diameter of the slotted tube so thaf when placed 

m 

under tension the bead can. be drawn into the slot to 
exert sealing pressure on the flap. 

Apparatus according to claim 2 wherein the filter 
element comprises a filter cloth which is attached by 
welding, adhesive or stitching to the side of . the 
extension covering the cloth strip opposite to the channel 
and lip, so that when the cloth is subjected to tension 
the cloth is gripped by one jaw of the slot of the slotted 
tube. 

Apparatus according to claim 1, wherein a channel is 
formed in a frame member of the filter installation, and 
includes a bead member of generally oval cross section 
whereby in a first orientation the bead member is less 
wide than the mouth of the channel and can be inserted 
therein, and in a second orientation at right angles 
thereto is wider than the mouth of the chjannel and 
cannot be pulled therefrom . 

Apparatus according to claim 7 wherein the bead 
member includes a rigid core which is wider than the 
mouth of the channel. 




A. CUSSIBCAirON OF SUBJECT UATTEH 

IPC 7 B01D25/176 B01D33/067 



Application No 

PCT/fiB 03/02706 



Aocoidhgtoliteroatonal Patent Ctessifkation (TO 
a REUS SEARCHED 

Mfcifimum documentation saaichod (ciasstficatkm system fofcwed by dassfflcationsyi^^ 
IPC 7 BOID 



Documentation searched other man minln«»ndocun^^ In the fields saarehod' 

ElectronicdelabaseconsulteddurBigtha intemaUonal search (name of data base axt nvheie prastM search terms used) 

EPO-Internal , WPI Data 



CDOCUMEWTS CONSDERED TO BE RELEVANT 



Cstegoiy * 



Citation o( document, MM) MeaUon, wdmappioiNlaieb of ttia relevant pass^jes 

EP 0 636 397 A (JUNKER FILTER fiMBH) 
1 February 1995 (1995-02-01) 
column 1, line 49 -column 2, line 40 
coluffln 3, line 1 - line 28; figures 2-4 

US 4 921 602 A (FROEDERBERG INGEMAR ET 
AL) 1 May 1990 (1990-05-01) 

column 2, line 21 - line 25; figures 6,7 
column 4, line 47 - line 63 

US 5 798 039 A (WIESEMANN FRED E) 
25 August 1998 (1998-08-25) 
column 3, line 19 - line 29; figure 14 

FR 1 306 302 A (PREP IND COMBUSTIBLES) 
13 October 1962 (1962-10-13) 
figure 1 



-/• 



\Y\ f^urlherdocumenlsareisledinthe contirHefiinofbQxC. 

* Spedal categories of cited documents : 

'A" document defMig the general stale of the aitwNchisnct 
considered to tie of patoilar relevance 

*P earferdoctimeiitbulpiiblshedonorafterthe intomatfanal 
fttngdate 

'L' doaimenlwbiciiinay throw doubts on prtoity ct^hife)cr 
which Is c9ed to establsh the publica&xi data of anoto 
diation or otberspec^ reason (as specffled} 

*(y document rifling to an oral dtedosuie. use. exhbttooor 
other means 

'P* document pubCsbed prior to Ihe international Okig date but 

bf or than the priority daie cbtmd 



RelswnltodalmNo. 



1 



1 



1,7,8 



Patent fand^ menibers are Bsted in annac 



T* later ^oniotputHfshed alter the Memationafflngdate 
or priori^ dUe and not fcioonlOctwBh the appGcaionbul 

died to understand the prtnctple or theory undsrVtagthe 
Invention 

"X* document of peitiojlar relevance; the downed iavenSon 
cannot be oonsideiednoiel or cannot be considered to 
invokfe an Inventlra step when the document is taten stone 

•y document of pemcubrieleKance; the dafened tRvenObn 
onnot be considered to hvohre an InvenOve stepwhenfhe 
doajmert is conWned wtth one or mora other suchdooH 

men^ such ooinbtalcnbekig obvious to a peisorisldkd 
in the art 

*&' document member of the tame patent family 



Date of the actual oompleQon of the imemaUon^ seadi 



18 September 2003 



Name and malng adcfeess of Ifie ISA 

European Patent Office, P.a 5618 Palen&aan 2 
NL-2280HVR9sw|k 
TdL (t31 -70) 3^2040, Tx. 31 651 epo nl. 
Fax: (»31-7D) 340-3016 



Date of marlng of lie intemational search report 

25/09/2003 



AutKNtzBd otOcer 



Sembrltzkl, T 



f=on> PCT/ISA/Zio (second sheeq (JoV issz) 



t 



INTERNATIONAL SEARCH REPORT 


k^lPBaal AppaeaUon No 

PCT/GB 03/02706 


CXCentttuaOon) DOCUMENTS CONSIOERED TO BE RELEVANT 


Category* 


Ctalioo o( documenl, ixBh Indcalion. where approprtala. ot the retevani peR-saaia 


Relevant to datoiNa 


A 


WO 00 04975 A (WALTERS JOSEPH CHARLES 
HENRY ;SCAPA GROUP PLC (6B)) 
3 February 2000 (2000-02-03) 
cited In the application 
abstract; figures 2-4 




1-8 


A 

1 

• 


GB 1 123 134 A (POLYSIUS GMBH) 
14 August 1968 (1968-08-14) 
figures 2-6 


- 






INTERNATIONAL SEARCH REPORT 

I nfomaU oii on patent lanay men i berg 



PeOent document 
cited in seaith report 



PuUicaaon 




AppleaUonNo 

PCT/6B 03/02706 



Patent family 
member($) 



EP 0636397 



01-02-1995 



DE 
AT 
DE 
DK 
EP 
ES 
US 



4325235 Al 
143284 T 
59400732 01 
636397 T3 
0636397 Al 
2094599 T3 
5599446 A 



r^ilJlicaBon 



02-02-1995 

15- 10-1996 
31-10-1996 
17-03-1997 
01-02-1995 

16- 01-1997 
04-02-1997 



US 492160P 


A 

n 




cc 
ot 


458827 B 


16-05-1989 








DE 


3779131 Dl 


17-06-1992 








EP 


0336933 Al 


18-10-1989 








CP 


8605380 A 


16-06-1988 








wo 


8804570 Al 


30-06-1988 


US 5798039 


A 


25-08-1998 


NONE 






FR 1306302 


A 


13-10-1962 


NONE 






WO 0004975 


A 


03-02-2000 


AU 


746113 82 


18-04-2002 








AU 


4922899 A 


14-02-2000 








BR 


9912191 A 


10-04-2001 








CA 


2338257 Al 


03-02-2000 








DE 


69906805 Dl 


15-05-2003 








EP 


1144071 A2 


17-10-2001 








WO 


0004975 A2 


03-02-2000 








US 


6454940 Bl 


24-09-2002 








ZA 


200100420 A 


15-01-2002 


6B 1123134 


A 


14-08-1968 


FR 


1478638 A 


28-04-1967 








DE 


1536870 Al 


12-02-1970 



